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Specification 

1. Title of the Invention 
CONTAINER STORAGE DEVICE 

2. Scope of Patent Claims 

A container storage device comprising a transport 
conveyor for transporting containers, and a storage 
conveyor that is wider that this transport conveyor, where 
if, on the downstream side of said transport conveyor, the 
transportation of containers stops or is limited,' the 
succeeding containers are retained on said storage 
conveyor. 

3 . Detailed Description of the Invention 

The present invention relates to container storage 
devices, and, in particular, relates to container storage 
devices wherein, in appropriate positions of a container 
processing line, containers that are transported 
sequentially can be retained temporarily. 

The provision of a storage device that is able to retain 
temporarily a large number of containers in an appropriate 
position on a container processing line as needed is 
desirable in order to insure efficient operations of the 
container processing line. For example, in a container 
processing line equipped with a washing machine that 
washes containers, a filler machine that fills the containers 
with a filler fluid, a capping machine that puts caps on the 
containers that have been filled with the filling fluid, and a 
casing machine that stores into cases a specific number of 
the containers that have been capped, conventionally, when 
there has been a problem with the casing machine at the 



furthest downstream end of the line, it has been necessary 
to stop the operation of the entire processing line. However, 
if the aforementioned storage device were equipped 
between the casing machine and the capping machine, then 
only the casing machine would be stopped, making it 
possible to have continuous operations of the various 
container processing equipment on the upstream side 
thereof, even if the casing machine were to break down and 
stop above the container storage capacity of the storage 
device for a longer period of time, insertion of new 
containers into the washing machine would be stopped 
and, for the containers that had already been put into the 
washing machine, those containers would complete the 
processing by the filling machine and the capping machine 
so that the containers that had been washed and the 
containers that had been filled with the filling fluid would 
not sit idle in that state for extended periods of time 
making it possible to achieve hygienic operation. 

Furthermore, in the case of shared lines wherein the 
container processing lines share different types of 
containers, it is necessary to match the processing 
capability of the filling machine and the processing 
capability of the washing machine, in particular, to the 
respective types of containers, but, when a storage device is 
equipped between the two, it becomes possible to 
accommodate excess containers temporarily in the storage 
device even if the processing capability of the washing 
machine exceeds the processing capability of the filling 
machine, thus providing the benefit that it is not necessary 
to match the processing capabilities of the two exactly. 
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Furthermore, it is desirable for high temperature 
containers that have come out of a warmer or a filling 
machine that fills with a high temperature filling fluid, or 
low temperature containers that have come out of a cooler, 
to then be allowed to sit at a temperature near to that of 
room temperature before [farther] processing, where the 
aforementioned storage device can be used to fulfill this 
need as well. 

Consequently, the object of the present invention is to 
provide a storage device for containers that is well suited 
for the various needs described above, and is a storage 
conveyor that is wider than the transport conveyor that 
transports the containers and is equipped part way along 
said transport conveyor. 

The invention according to the present invention will 
be explained for the example of embodiment shown in the 
figures below. Figure 1 is an oblique view showing one 
example of embodiment of the present invention. Figure 2 
is an oblique outline view where, for ease in understanding 
Figure 1, the spacing in the vertical direction has been 
increased. In particular, in Figure 2 the four storage 
conveyors 1, 2, 3, and 4, each disposed in the horizontal 
direction are stacked with a spacing in the vertical direction 
that is at least as large as the height of the containers. The 
transport conveyor 6 in Figure 1, which transports the 
containers, is equipped with a first horizontal part 5a 
equipped at the right-hand edge part of the first storage 
conveyor 1, perpendicular to the direction of container 
transport of the first storage conveyor 1, along with 
similarly, second, third, and fourth horizontal parts 5b, 5c' 
and 5d, equipped, respectively, at the left-hand edge part of 
the second storage conveyor 2, the right-hand edge part of 
the third storage conveyor 3, and the left-hand edge part of 
the 4th storage conveyor 4. Furthermore, this first transport 
conveyor 5 is equipped with slopped parts 5e, 5f, and 5g, 
which meet, respectively, between the near edge of the first 
horizontal part 5a and the far edge of the second horizontal 
part 5b, between the near edge of the second horizontal part 
5b and the far edge of the third horizontal part 5c, and 
between the near edge of the third horizontal part 5c and 
the far edge of the fourth horizontal part 5d, structured so 
that the containers can move on a loop shape in the upward 
direction made from these horizontal parts 5a through 5d 
and the sloped parts 5e through 5g. Furthermore, the 
second transport conveyor 6, on the opposite side from the 
first transport conveyor 5, is equipped with a first, second 
third, and fourth horizontal part 6a, 6b, 6c, and 6d,' 
similarly disposed, and equipped with sloped parts 6e, 6f 9 
and 6g, connecting between these horizontal parts' 
structured so that the containers can move on a loop shape 
m a downward direction. Furthermore, the storage 
conveyors 1 through 4, which are positioned between the 
various horizontal parts 5a, 6a, . . . 5d, and 6d, of the 
respective transport conveyors 5 and 6, are connected so as 
to be able to transport the containers from the respective 
horizontal parts 5a through 5d of the first transport 
conveyor 5 towards the horizontal parts 6a through 6d of 
the second transport conveyor 6. 

The respective horizontal parts and sloped parts of the 
respective transport conveyors 5 and 6, as can be 
understood from Figure 1 and Figure 3, are each structured 
from independent conveyors, where the transfer of the 



containers between conveyors is achieved by turntables 7 
and stationary guides 8. Furthermore, the stationary guides 
8 are, of course, disposed so that the containers do not fall 
off of the respective transport conveyors 5 and 6 and the 
respective storage conveyors 1 through 4, and at the 
connector parts between the respective storage conveyors 1 
through 4 and the respective transport conveyors 5 and 6 
are disposed transfer plates 9 for the smooth transfer of the 
containers. (See Figure 3.) 

Because of the aforementioned structure, when a 
container is transported by the transport conveyor 5, the 
container is transported upwards in a loop through the' first 
horizontal part 5a, the first sloped part 5e, the second 
horizontal part 5b, the second sloped part 5f, the third 
horizontal part 5c, the third sloped part 5g, and the fourth 
horizontal part of the transport conveyor 5, to be 
transported onto the fourth storage conveyor 4. Then the 
containers that have been transported onto the fourth 
storage conveyor 4 are transferred onto the fourth 
horizontal part 6d of the second transport conveyor 6, and 
then move in a loop shape in the downward direction 
through the third sloped part 6g, the third horizontal part 
6c, the second sloped part 6f, the second horizontal part 6b 
the first sloped part 6e, and the first horizontal part 6a, to be 
transported to the outside. 

In this state wherein the containers are transported 
continuously, if, for example, a container processing 
machine on the downstream side of the second transport 
conveyor 6 were to break down and that machine, and only 
that machine, were to be stopped, then the containers 
following the containers that are stopped by the stopping of 
the machine would bump up against each other one after 
another, and, in a state wherein they are slipping on the 
transport conveyor 6, the line of containers accumulated 
there will steadily extend in the upstream direction. Then 
when the end [of the line] of containers that has* 
accumulated on the transport conveyor 6 reaches the 
adjoining part of the first horizontal part 6a and the first 
storage conveyor 1, the container at the far edge will be 
pushed out onto the storage conveyor 1 by the following 
containers and by the force of friction with the transport 
conveyor 6, but because the storage conveyor I pushes the 
containers back onto the first horizontal part la, the 
containers do not accumulate on the storage conveyor 1 
This is also true at this time for the other horizontal parts 
6b, 6c and 6d, and for the storage conveyors 2, 3, and 4, 
and, as a result, the containers accumulate substantially 
only on the second transport conveyor 6, and the edge part 
thereof extends gradually to the fourth horizontal part 6d at 
the far edge of the second transport conveyor 6. 

When the far end of the accumulated containers 
reaches to the fourth horizontal part 6d, the subsequent 
containers will accumulate on the fourth storage conveyor 
4. The storage conveyor 4 has a width that is sufficiently 
larger than the width of the transport conveyors 5 and 6 so 
that many containers can accumulate on this storage 
conveyor 4. Then, when the fourth storage conveyor 4 is 
filled up with accumulated containers, next the far end of 
the accumulated containers will extend to the fourth 
horizontal part 5d of the first transport conveyor 5, and then 
will extend to the third horizontal part 5c from the third 
sloped part 5g. At this time, the containers that follow will 
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be pushed out continuously from the third horizontal part 
5c onto the third storage conveyor 3, and will be 
transported in the forward direction by this storage 
conveyor 3. However, because containers have already 
accumulated on the third horizontal part 6c of the second 
transport conveyor 6, positioned at the front thereof, the 
containers transported by the storage conveyor 3 are 
stopped by coming into contact with the containers on the 
third horizontal part 6c, causing them to accumulate on the 
storage conveyor 3. After this, when the storage conveyor 3 
is filled up with accumulated containers, then, similarly, the 
containers will accumulate, sequentially, on the second 
sloped part 5f, the second horizontal part 5b, the second 
storage conveyor 2, the first sloped part 5e, the first 
horizontal part 5a, and the first storage conveyor 1. 

Furthermore, if, while the containers are accumulating 
following the process described above, the operation of the 
aforementioned container processing machine were to be 
restarted, the flow of the containers would, of course, 
restart. 

Of course, when the container storage device shown in 
the example of embodiment described above is applied to 
an actual container processing line, there can also be 
appropriate design changes added as needed. 

For example, as shown in Figure 2, it is possible to 
equip a cylinder device 10 or a solenoid device, or the like 
to forcibly introduce containers onto the first storage 
conveyor 1 from the first horizontal part 5a on the 
downstream side connected to the first horizontal part 5a of 
the first transport conveyor 5, and connected to the first 
storage conveyor 1 so that when the container processing 
line is operating normally, not only will the first horizontal 
parts 5a and 6a and the first storage conveyor 1 be 
operating, but also a rod 10a of the cylinder device 10 will 
extend out, making it possible to transport the containers 
from the first horizontal part 5a to the first horizontal part 
6a on the other side, taking a shortcut through the storage 
conveyor 1. Then, if the container processing machine on 
the downstream side were to break down so that the first 
storage conveyor 1 were to become filled up with 
accumulated containers, a detector 1 1, which would detect 
this state, for instance by using a photoelectric tube device 
that would output a detection signal when the light is 
blocked for a specific continuous amount of time, making it 
possible to not only retract the aforementioned rod 10a 
from the aforementioned cylinder 10, but also making it 
possible to operate synchronously the other structural parts 
5b through 5g and 6b through 6g of the first and second 
transport conveyors 5 and 6, and the second through fourth 
storage conveyors 2 through 4, making it possible to store a 
large quantity of the containers that follow continuously. 
Furthermore, the control of the cylinder device 10 may be 
such that the stoppage of the downstream-side container 
processing equipment during operations of the container 
processing line may be detected. Furthermore, although 
when containers accumulate on the first storage conveyor 
1, they are not pushed out onto the first horizontal part 6e 
side where the containers accumulated on the first 
horizontal part 6a are pushed in the forward direction 
thereby, in order to prevent [said containers from being 
pushed onto the first sloped part 6e] with certainty, a 
cylinder may be provided at the first horizontal part 6a side 



as well to operate in synchronization with the afore- 
mentioned cylinder device 10. Furthermore, when [the 
equipment is set up] so that the stopped state of the storage 
conveyor 1 is detected by a detector 11, the second and 
third storage conveyors 2 and 3 may also be equipped with 
cylinder devices 10 and detectors 11, as described above, 
thereby stopping the containers on the second storage 
conveyor 2 after the first storage conveyor 1, in the 
downwards direction, has been filled up with accumulated 
containers, making it possible for the containers to 
accumulate sequentially onto the third and fourth storage 
conveyors 3 and 4 after the second storage conveyor 2 has 
been filled up with containers. 

Furthermore, in the connection parts between the 
respective storage conveyors 1 through 4 and the respective 
horizontal parts 6a through 6d of the second transport 
conveyor 6, not only may stopper structures be equipped in 
each to prevent the transfer of containers from the storage 
conveyors to the horizontal parts, but also the 
aforementioned cylinder device 10 may be installed in the 
respective horizontal parts 5a through 5c of the first 
transport conveyor 5. With this sort of structure, it is easy 
to store, for a specific amount of time, high-temperature 
containers from, for example, a container processing 
machine, making it possible to reduce the temperature. In 
other words, after containers have sequentially accumulated 
in the first, second, and third storage conveyors, then, 
during the period of time where in containers are 
accumulating in the fourth storage conveyor, the stopper 
mechanism of the first storage conveyor is released, 
supplying containers to the downstream container 
processor, filling up with accumulated containers the fourth 
storage conveyor 4, and after the first storage conveyor 1 
has become emptied, then the stopper mechanism of the 
second storage conveyor 2 is released, as the operating 
position for the stopper mechanism of the first storage 
conveyor 1, so that not only are containers introduced onto 
the first storage conveyor 1 by the cylinder device 10, but 
also the containers on the second storage conveyor will be 
supplied to the container processing machine. With this sort 
of control, for instance, the containers that are introduced 
into the first storage conveyor 1 initially will be stored on 
the first storage conveyor 1 during the period of time where 
in the subsequent containers are being introduced steadily 
onto the second and third storage conveyors 2 and 3, also 
making it possible to reduce the temperature of the 
containers over that time period. Furthermore, the 
aforementioned stopper mechanism is equipped in advance 
with small holes in a line that extends in the lengthwise 
direction on the transfer plate 9, where structures can be 
used wherein the comb-shaped stopper part can protrude in 
the downward direction, etc. Furthermore, the stopper 
structure can be equipped on the first transport conveyor 5 
side. 

In the example of embodiment described above, it is 
possible to store a large number of containers in a narrow 
space through disposing the storage conveyors 1 through 4 
side by side; however, if there is adequate space, each of 
the storage conveyors may be equipped in the same plane, 
and, depending on the requirements, only a single storage 
conveyor need be equipped. 
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As described above, the present invention provides the 
effects of being able to achieve efficient operations in 
various types of container processing lines because 
transport conveyors that transport containers and storage 
conveyors that have a width that is larger than the width of 
these transport conveyors are equipped, as described above, 
so that, when, on the downstream end of the aforemen- 
tioned transport conveyors, there is a stoppage of the 
transport of the containers, or a constraint on the transport 
of the containers, the subsequent containers accumulate on 
the aforementioned storage conveyors. 



4. Brief Description of the Drawings 

Figure 1 is an oblique view showing one example of 
embodiment of the present invention. Figure 2 is an oblique 
outline view, drawn so that the structures in Figure 1 can be 
understood easily, and Figure 3 is an expanded surface 
view of the critical parts in Figure I. 

1-4. Storage conveyors 

5 and 6.„Transport conveyors 

Patent Applicant: Shibuya Kogyo Co., Ltd. 

Representative: Patent Attorney Muneaki Yamazaki 
Representative: Patent Attorney Shin'ichiro Kamizaki 
Representative: Patent Attorney Kunio Miura 

[illegible seals] 
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Figure 1 

[see source for figure] 



Figure 2 

[see source for figure] 
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Figure 3 

[see source for figure] 
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